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Exciton transport and orientationalglassification point in doped C60

Below 95 K, pristine fullerite C60 is in the state of orientational glass with all molecules performing
rotational oscillatory motion. However not all the mutual orientations of pairs of molecules are
energetically favorable. Saturation of fullerite with gases changes the situation. There were contfroversies
[1.2] concerning what happens with the orientational glass state when C60 is stuffed with, for instance,
with CO or NO.
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MepeHoC 3KCUTOHOB U NPUGAU3UTENIbHAA TOYKA CTEKJIOBAHUA 3JIEKTPOHOB
B neruposaHHom C60

B HacToswwel paboTe Mbl CMONb30BaNV METOA bl PEHTFEHOCTPYKTYPHOO aHann3a v NlOMUHeCLeHLUN
ANA N3y4eHuns npolecca nHTepkanvposaHua C60 1 Bogopoaa, a3ota, CO, a TakkKe NOCNeaCcTBUA, BbI3BaH-
HbIX UHTepKansALmMen, BO3AeNCTBYOLLEN NpU BbicoKMX TemnepaTtypax Ao 350C n gasnenumn 30 atm. Hawm
pe3ynbTaThl MOKa3au, YT0 MeXaHW3M HacblleHna Ana H, 3HaunTenbHO oTinyaeTcs oT Takosoro ana N,
un CO. Takxke Halwwm 3KcnepuMeHTbl ¢ NtloMmuHecueHumern ¢ N, n CO B ponu uHTepKanupytolei gobasku
MoKasanu, 4To TOYKa cTeknoBaHus Tg cMewaercs B obnactb 6onee HU3KUX TemnepaTyp, npuyem Gonee
AIBHO B C/lyyae OKCuAa yriepoaa.

KnioueBble cnoBa: TOUKa CTEKI0BAHWSA, SKCUTOHbI, PEHTTE@HOCTPYKTYPHbI aHANN3, TIOMUHECLEHLMS.
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JlernpnenreH C60 aneKTpOHAAPbIHbIH WbIHbINAYAbIH,
XYbIK HYKTeCi XXdHe 3KCUTOHAapAbl TacbiManaay

Byn xymbicTa 6i3 C60 xaHe cyTeriHiH, a30TTbiH, CO MHTepKanupoBKanay npoueciH, COHbIMEH KaTap
»ofapbl TemnepaTypaga 350C xaHe KbicbiMaa 30 aT™ acep eTeTiH MHTepKaNALUAHbBIH HATUXKECIH 3epTTey
YLUiH PeHTTeH KypbUIbIMABIK Tanjay XeHe NIOMUHUCLLeHLUUA 9icTepiH nanjananabik. bisaiH HaTxenepimis
H, ywin KanbiFy mexaHnsmi N, xeHe CO KapafaHaa anTap/blKTai epeKiueneHeTiHiH kepceTTi. CoHbiMeH
KaTap 6i3niH uHTepkanuposkanay Kocnachl peTiHge N, xesHe CO KonaaHbinFaH NIOMUHMCLEHLMAMEH
ToXxipnbenepimis Tg WbIHbIIAY HYKTECT KBMIPTEK OKCUAT KONAaHFaH Kafaaifa KapafraHaa antapibiKTam
TeMeH TeMnepaTypa ayMafblHa ayblCaTbIHbIH KOPCETTi.

TyniH ce3paep: WhbIHbINAY HYKTECH, 3KCUTOHAAP, PEHTTeH KypblbIMAbI Tanzay, NIIoMUHeCLEeHLNA.

Below 95 K, pristine fullerite C60 is in the state
of orientational glass with all molecules performing
rotational oscillatory motion. However not all the
mutual orientations of pairs of molecules are ener-
getically favorable. Saturation of fullerite with gas-
es changes the situation. There were controversies
[1,2] concerning what happens with the orientation-
al glass state when C60 is stuffed with, for instance,
with CO or NO. We used XRD and luminescence
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techniques to study the process of intercalation of
C60 with hydrogen [3], nitrogen, and carbon mon-
oxide as well as the consequences brought about
by the intercalation, which was affected at elevated
temperatures up to 350°C (varying with the species
being stuffed to avoid chemisorption) and at a pres-
sure of 30 atm.

Our results [3] showed that the saturation
mechanism for H2 differ essentially from those
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for N, and CO. Equally, the consequences dif-
fer as much. Saturation with hydrogen proceeds
in two stages, on the earlier of which octahedral
voids are filled (at 250°C it takes approximately
50 hours). After that double filling of octahedral
voids begins, which has been clearly documented
by the lattice parameter vs, time measurements. At
that time point the integrated luminescence spec-
tra as a function of temperature begin to change
significantly. Unlike in pure C60, in which at the
glassification point of Tg = 95 K the spectra start
to decay with increasing T, the intensity stays vir-
tually constant to a higher temperature the longer
is the saturation time. we came to the following
conclusions. First, the mechanism of luminescence

suppression above Tg consists in the breaking of
exchange paths of mobile excitons that produce
the respective luminescence components, thereby
stopping them and letting to get de-excited with-
out emission. Second, Tg inevitably goes up until
higher temperatures become capable of initiating
molecular rotations.

In the case of N, or CO, the molecules are too
big to occupy a single octahedral cavity with two
intercalant particles. They can only expand slightly
the cage thereby facilitating molecular rotations.
Therefore, as show our luminescence experiments
with these two intercalants the point Tg shifts to
lower temperatures, more pronouncedly in the case
of carbon monoxide.
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